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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a mask 
adapted to manufacture of a flexographic 
printing plate by providing an infrared ray having 
a specific peak output density of a modulated 
ray focused by an infrared sensitive layer image 
exposing apparatus having an electronic 
controller, and bringing a specific energy 
density on the layer. 

SOLUTION: A focused modulated ray has an 
infrared ray having a peak output density of 0.1 
to 1 7 Mw/ cm2, and brings an energy density of 
0.5 to 5 joule/cm2 on a layer. This is an 
apparatus 200 for imagewisely exposing at least 
one infrared sensitive layer 1 8 of a 
photosensitive member 10. When the layer 18 is 
exposed with the infrared ray, a material of the 

layer 1 8 can be made as an infrared sensitive layer for bringing a physical or 
chemical change. The member 10 is preferably made of a flexographic printing 
photosensitive member or a photosensitive material 10 in which a support layer 
or a cushioning layer, at least one photopolymerization layer substantially not 




sensing the infrared ray, at least one or above arbitrary barrier layer and one 
infrared sensitive layer 1 8 are sequentially provided. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The pivotable cylinder side in which it is the pivotable cylinder side 
which has a longitudinal direction axis, and an infrared sensitization layer is 
attached. The laser section which produces and closes the supporter and; image 
modulation beam of light containing the motor section which rotates said cylinder 
side; so that said modulation beam of light by which the focus was carried out to 
the lens which doubles the focus of said beam of light turned with said layer on 
said cylinder side may sculpture said layer The optical department containing the 
motor section for a focus which said lens is made displaced relatively to said layer 
on said cylinder side, and doubles the focus of said modulation beam of light; The 
susceptor which supports said optical department, the exposure width of face of 
said modulation beam of light [ as opposed to / are the linearity orbit which said 
susceptor meets and moves, and / an parallel linearity orbit and said layer on said 
cylinder side to said longitudinal direction axis ], and abbreviation — with the 
same susceptor advanced speed The modulation beam-of-light feeding susceptor 
section containing the motor section for advancing side by side which moves said 
susceptor in accordance with said orbit, and makes said image modulation beam of 
light scan along with said layer on said cylinder side; 

(i) Reception of the image data showing the image exposed on said layer, 
generation, and/or storage, (ii) with the rate of said cylinder side, said susceptor 
advanced speed, the position coordinate of the image on said layer, a focal 
location, and amplitude modulation level In order to expose said layer in the 
computer section and; spiral-mode which perform selection of the exposure 
parameter from 1 set of parameters constituted and to make an image form While 
receiving said image data and said exposure parameter from said computer 
section The modulation beam of light by which the :aforementioned focus was 
carried out in the infrared sensitization layer image aligner equipped with the 
electronics control section which processes said image data and said exposure 
parameter, and controls said supporter, said laser section and said optical 
department, and said modulation beam-of-light feeding susceptor section 0.1 
MW/cm2 -17 MW/cm2 It has the infrared radiation which has a peaking capacity 
consistency, it sets on said layer, and is 2 0.5J/cm 2-5J/cm. Infrared 
sensitization layer image aligner characterized by making it have brought about 
energy density. 



[Claim 2] Said layer As opposed to at least one photopolymerization layer and 
non-infrared chemical rays which do not respond substantially to infrared 
radiation while responding to supporters and non-infrared chemical rays It is an 
impermeable infrared sensitization layer substantially to the non-infrared chemical 
rays in the sensitive material for flexographic printing substantially equipped with 
at least one penetrable arbitration barrier layer and penetrable infrared 
sensitization layer in order of the above.; said image modulation beam of light 
Equipment according to claim 1 characterized by carrying out ablation of said 
infrared sensitization layer, without being accompanied by the ablation or the 
polymerization of said photopolymerization layer, and making it make an image 
have formed. 

[Claim 3] Said laser section is M2. Laser which emits the output infrared radiation 
whose quality-of-radiation values are 4-8 and, whose maximum output is about 
50-70W; while modulating said laser output beam of light using the source of laser 
excitation and; image data which operate said laser It has the acoustooptics 
modulation section which makes the primary beam of light of the maximum output 
22 [ about ] by which the image modulation was carried out - 33W of abbreviation 
produce.; equipment according to claim 1 with which said electronics control 
section is characterized by controlling said acoustooptics modulation section. 
[Claim 4] The acoustooptic modulator with which said acoustooptics modulation 
section passes the zero-order beam-of-light part of said laser output beam of 
light while deflecting primary beam-of-light parts of said laser output beam of 
light; equipment according to claim 3 characterized by having the beam-of-light 
breaker which intercepts either said primary beam-of-light parts or said zero- 
order beam-of-light part. 

[Claim 5] Equipment according to claim 3 with which said acoustooptics 
modulation section is characterized by having the modulation rate of the range of 
about 0.5 megabits per second to about 1 .0 megabits per second. 
[Claim 6] Equipment according to claim 1 with which said motor section for drums 
is characterized by rotating said cylinder side at the rate of about 500 - about 
2500 rotations per minute. 

[Claim 7] Said turned beam of light sets in said infrared sensitization layer on said 
cylinder side, and said lens is 1 [15 micrometers - 30 micrometers ] / e2. 
Equipment according to claim 1 characterized by having doubled the focus in 
order to have an exposure diameter. 

[Claim 8] Equipment according to claim 1 with which said modulation beam of light 
is characterized by having the wavelength of 780-2000 nanometers. 
[Claim 9] Said laser output beam of light sets in waist diameter of 2 millimeters - 
3 millimeters, and is 1 / e2. Equipment according to claim 1 characterized by 
having an exposure diameter. 

[Claim 10] Equipment according to claim 1 characterized by said electronic 
control controlling said piece sucking equipment of ablation further while the piece 
sucking equipment of ablation from which the ingredient by which ablation was 
carried out is removed is included further. 

[Claim 11] Equipment according to claim 1 with which said laser section is 
characterized by including Nd:YAG laser. 



[Claim 12] Equipment according to claim 1 characterized by including further a 
means to attach said infrared sensitization layer on said cylinder side. 
[Claim 13] Equipment according to claim 1 which said optical department is the 
reflecting mirror attached on said susceptor. and is characterized by having 
further the reflecting mirror which turns said image modulation beam of light to up 
to said layer on said cylinder side. 

[Claim 14] Equipment according to claim 1 characterized by being used in order 
that said electronics control section may choose at least one exposure parameter 
from 1 set of parameters constituted by the rate of said cylinder side , said 
susceptor advanced speed , the position coordinate of said image on said infrared 
sensitization layer , said focal location , and said amplitude modulation level 
further . 

[Claim 15] Equipment according to claim 1 characterized by said pivotable cylinder 
side consisting of external surface of a sleeve. 

[Claim 16] It is the phase which arranges the photo conductor for :(1) printing in 
the manufacture approach of the flexographic printing version. With the (a) 
supporters (b) While having an elastic binder, at least one monomer, and at least 
one polymerization initiator that responds to non-infrared chemical rays By at 
least one photopolymerization layer which has the solubility in a developer, 
bloating tendency, or dispersibility, and (c) arbitration Phase which arranges 
substantially at least one penetrable barrier layer and the photo conductor for 
printing with which it comes to prepare at least one impermeable infrared 
sensitive-material layer in the above-mentioned sequence substantially to (d) 
non-infrared chemical rays to non-infrared chemical rays; 

(2) A supporter, the laser section, an optical department, the modulation beam-of- 
light feeding susceptor section, the computer section, the electronics control 
section, and the laser ablation equipment that it has to 0.1 MW/cm2 -17 MW/cm2 
While having a peaking capacity consistency, it is 2 0.5J/cm 2-5J/cm. Phase in 
which carry out ablation of the layer (d) in image, and a mask is made to form by 
emitting the infrared laser beam which has energy density; 

(3) Phase which exposes said photo conductor on the whole by non-infrared 
chemical rays through said mask; 

(4) Process what was obtained by the phase (3) with at least one developer, (i) 
When there are parts of said infrared sensitization layer which was not removed in 
the phase (2) and said barrier layer which was not exposed by (ii) non-infrared 
chemical rays, at least This barrier layer part, (iii) The manufacture approach of 
the flexographic printing version characterized by having the phase of removing 
the part of said photopolymerization layer (b) which was not exposed by non- 
infrared chemical rays. 

[Claim 1 7] The phase of removing a cover sheet from said photo conductor; the 
approach according to claim 1 6 characterized by having further the phase of 
attaching said photo conductor on the cylinder side where said supporter is 
pivotable, behind said removal phase and in front of said ablation phase. 
[Claim 18] M2 Approach according to claim 16 characterized by having further the 
phase which supplies the infrared laser beam whose quality-of^radiation values 
are 4-8 and, whose maximum output is about 50-70W. 



[Claim 1 9] Said ablation phase rotating said cylinder side at the rate of about 500 
to 2500 rotation per minute the ablation [ coincidence ] width of face and 
abbreviation on said layer for every rotation of said cylinder side — the approach 
according to claim 1 6 characterized by being carried out by moving said optical 
department to abbreviation parallel to the longitudinal direction axis of said 
cylinder side with the same advanced speed, carrying out ablation of said layer in 
a spiral-mode, and making an image form, 

[Claim 20] It is the focus of said infrared laser beam to said layer (d) 1 in all / e2 
Approach according to claim 16 characterized by having further the phase which 
sets an exposure diameter to 15 micrometers - 30 micrometers. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment and the approach 
for carrying out ablation of the infrared sensitization layer of the plate for 
flexographic printing especially used for manufacture of the flexographic printing 
version in image about the equipment and the approach of exposing an infrared 
sensitization layer in image. 

[0002] In addition, when description of this specification refers to the number of 
the United States patent application concerned based on the basic slack United 
States patent application. 08th of the priority of this application / publication of 
the specification of No. 432,41 1 (May 1, 1995 application), the written contents of 
the specification of the United States patent application concerned shall 
constitute some of these specifications. 
[0003] 

[Description of the Prior Art] the flexographic printing version uses for Toppan 
Printing — having — especially — the elasticity browning form like wrapping, such 
as corrugated paper and a plastics film, — it is common knowledge to be used for 
Toppan Printing to an easy field. The flexographic printing version can be 
manufactured from U.S. Pat. No. 4,323,637 and a photopolymerization nature 
constituent like [ of No. 4,427,749 ] a publication. Generally a photopolymerization 
nature constituent consists of an elastic binder, at least one monomer, and 
photopolymerization initiator. Generally a photo conductor has the 
photopolymerization layer pinched between a base material, a cover sheet, or a 
multilayer covering object. If chemical rays are exposed in image, in an exposure 
part, a photopolymerization layer will carry out a polymerization and will 
insolubilize. By processing using a suitable solution, the unexposed part of a 
photopolymerization layer is removed and it becomes the relief for printing which 
can be used for flexographic printing. 

[0004] When exposing a photo conductor in image, it is necessary to use the 
exposure tools which are masks with a wrap transparence part and an opaque part 
for a photopolymerization layer. Exposure and the polymerization of an opaque 
part are protected by exposure tools. Exposure tools expose a transparence part 
to a radiation so that a transparence part may carry out a polymerization and may 



remain on a base material after development phase termination. Exposure tools 
are the photograph negatives of a desired printing image usually. A new negative 
must be manufactured when correction is needed in a final image. This is the 
activity approach which time amount requires. Moreover, exposure tools may 
cause some dimensional change by change of temperature and humidity. For this 
reason, but exposure tools may bring the same result that it was different when 
the use stage differed from the operating environment, and the problem of aim 
doubling may arise. 

[0005] It is desirable by following, for example, recording information directly on a 
photo conductor using a laser beam etc. to abolish the need of using exposure 
tools. The image developed can be changed into digital information, can determine 
the exposure location of laser using this digital information, and can make an 
image form. Digital information can be transmitted even from a remote place. By 
adjusting a digital image, correction is made easily and quickly and it deals in it. 
Furthermore, digital images may be any of a positive or a negative, and become 
unnecessary to use together the sensitive material for the object for positives, 
and negatives or a positive, and the exposure tools of a negative. Therefore, a 
storage area is reduced, therefore costs can be reduced. As another advantage, 
the exact aim doubling control by the machine is attained in an image formation 
phase. Especially the digital type image formation that does not use exposure 
tools is suitable for manufacture of the joint-less continuation printing version. 
[0006] The method of generally performing image formation in the photo 
conductor used for manufacture of the flexographic printing version using laser 
was not not much practical. A photo conductor needs exposure of long duration, 
even if photosensitivity is low and uses high power laser. Moreover, in an 
ultraviolet-rays field, as for most photopolymerization nature ingredients used for 
such a photo conductor, photosensitivity serves as max. Although ultraviolet laser 
is common knowledge, generally the high power laser having economical efficiency 
and dependability is nonavailability. However, while having an appropriate output 
cheaply relatively, the non-ultraviolet laser which can be used for the mask image 
formation on the photo conductor for flexographic printing is available. 
[0007] In view of said fact, the photo conductor 1 0 for printing used for 
manufacture of the flexographic printing version was developed recently. The 
photo conductor for printing consists of at least one photopolymerization layer 14 
and one or more arbitration barrier layers 16 which do not induce substantially a 
base material, or the cushion layer 1 2 and infrared radiation in order toward a top 
from under drawing 1 . and at least one infrared sensitization layer 18. The 
removable protection cover sheet 22 and the removable arbitration stratum 
disjunctum 20 are carrying out covering protection of the outside infrared 
sensitization layer 1 8. For example, please refer to U.S. Pat. No. 5,262,275, the 
United States patent application 08th / No. 130,160, and the 08th / No. 341,731. 
Moreover, please also refer to the United States patent application 08th which 
makes a grantee E.I.du Pont de Nemours and Company for which it applied to the 
same day as said patent application / No. 432,450. and the 08th / No. 431,600. the 
operation of such a photo conductor for printing — (1), when a certain protection 
cover sheet 20 and stratum disjunctum 22 exist Ablation of the phase and the;(2) 



infrared sensitization layer 1 8 which remove these is carried out in image. It lets 
said mask pass, the phase in which a mask is made to form, and; (3) — a photo 
conductor 1 0 by non-infrared chemical rays (non-infrared actinic radiation) on the 
whole What was obtained by the phase to expose and; (4) phase (3) is processed 
using at least one developer, (i) When there are parts of the infrared sensitive 
material which was not removed in the phase (2) and the barrier layer 16 which 
was not exposed by (ii) non-infrared chemical rays, at least This barrier layer part, 
(iii) The phase of removing the part of the photopolymerization layer 14 which was 
not exposed by non-infrared chemical rays is included. The flexographic printing 
version with the relief side or image which applies ink according to a processing 
phase (4) in order to carry out section flexographjc printing of many relief sides or 
ink spreading parts of an image generally, and is used is obtained. 
[0008] Conventional laser ** version equipment is used in order to manufacture 
the relief side for printing directly and to sculpture an ingredient into a relief 
image directly. C02 which emits a super-** mode beam of light with a wavelength 
of about 10.6 microns to the common laser ** version equipment Laser is used. 
This The polymer contained in all the photo conductors of the conventional photo 
conductor for flexographic printing and U.S. Pat. No. 5,262,275, the United States 
patent application 08th / No. 130,610 and the 08th / No. 341,731, the United 
States patent application 08th / No. 432,450 and the 08th / indication of No. 
431,600 It includes, almost all polymers are burned and they are through or the 
very powerful laser to evaporate. Generally such the degree of minimum solution 
image or a beam diameter of the ** version equipment is about 40 microns, and is 
too large for manufacturing the mask for flexographic printing with high resolution. 
C02 The maximum modulation rate of laser is not accepted as commercial 
equipment which it is about 20kHz, therefore the highest sculpture rate is 
[ equipment ] too slow, and makes the mask layer of high resolution form on the 
photo conductor for flexographic printing. 

[0009] Baasel-Scheel Lasergraphics of German country ITTSUEHO, and Gmbh 
The Grapholas system (trademark) currently manufactured and sold is for 
sculpturing a layer into a relief image directly and manufacturing the relief side for 
printing directly. Grapholas The drum which has the outside cylinder side where a 
system is a drum attached pivotable on :base material and said base material, and 
it is made to be attached in the layer, It is the motor section for drums attached 
on said base material. The supporter containing the motor section for drums 
which rotates said drum at the rate of the about 200 highest rpm, and 002 which 
makes; image modulation beam of light produce The lens which doubles with said 
layer on said cylinder side the focus of said beam of light laser and whose degree 
of; minimum solution image are about 40 microns, The optical department 
containing the motor section for foci which said lens is made displaced relatively 
to said layer on said cylinder side, and doubles the focus of said modulation beam 
of light so that said layer may be sculptured with the modulation beam of light by 
which the focus was carried out; The susceptor which supports said optical 
department, the sculpture width of face of said modulation [ are the linearity orbit 
to which it is made to have moved said susceptor along with self, and ]-to 
longitudinal direction axis beam of light on an parallel linearity orbit and said layer 



on said cylinder side, and abbreviation — with the same susceptor advanced 
speed The modulation beam-ol^light feeding susceptor section containing the 
motor section for advancing side by side which moves said susceptor in 
accordance with said orbit, and makes an image modulation beam of light scan 
along with said layer on said cylinder side; 

(i) Reception of the image data showing the image into which it is sculptured by 
said layer, generation, and/or storage, (ii) with the rate of said cylinder side, the 
advanced speed of said susceptor, the position coordinate of the image on said 
layer, a focal location, and amplitude modulation level In order to sculpture said 
layer in the computer section and; spiral-mode which perform selection of the 
exposure parameter from 1 set of parameters constituted and to make said image 
form While receiving said image data and said exposure parameter from said 
computer section, said image data and said exposure parameter are processed, 
and it consists of the electronics control section which controls said supporter, 
said laser section and said optical department, and said linearity migration device. 
[0010] Baasel Lasertechnik and Gmbh Grapholas Compact which was being 
manufactured and sold before It was for another ** version equipment called a 
system to also sculpture a layer into a relief image directly, and manufacture the 
relief side for printing directly. Grapholas Compact The drum which has the 
outside cylinder side where a system is a drum attached pivotable on :base 
material and said base material, and it is made to be attached in the layer, Nd 
which is the motor section for drums attached on said base material, is the laser 
section which produces and closes the supporter and; image modulation beam of 
light containing the motor section for drums which rotates said drum at the rate 
of the about 106 highest rpm, and emits :output infrared light line : An YAG laser. 
The laser section containing the source of laser excitation which excites said 
laser, and the Q switch which carries out the image modulation of said output 
infrared light line; The lens which doubles the focus of said beam of light guided 
with said layer on said cylinder side, Said lens is made displaced relatively to said 
layer on said cylinder side so that said layer may be sculptured with the 
modulation beam of light by which the focus was carried out. the fixed (namely, 
immobilization) optical department containing the motor section for foci which 
doubles the focus of said modulation beam of light, and; — the sculpture width of 
face of said modulation beam of light on said layer on said cylinder side, and 
abbreviation — with the same susceptor advanced speed Linearity migration 
device in which move said base material and said drum, and said motor section for 
drums along with a line, and said image modulation beam of light is made to scan 
along with said layer on said cylinder side; 

(i) Reception of the image data showing the image into which it is sculptured by 
said layer, generation, and/or storage, (ii) in order to make said layer sculpture 
into said image in the computer section and; spiral-mode which perform selection 
of the exposure parameter from 1 set of parameters constituted by the rate of 
said cylinder side, the advanced speed of said supporter, the position coordinate 
of the image on said layer, a focal location, and amplitude modulation level While 
receiving said image data and said exposure parameter from said computer 
section, said image data and said exposure parameter are processed, and it 



consists of the electronics control section which controls said supporter, said 
laser section and said optical department, and said linearity migration device. 
[0011] 

[Problem(s) to be Solved by the Invention] However, the structure and the 
property of U.S. Pat. No. 5,262,275, the United States patent application 08th / 
No. 130,610 and the 08th / No. 341,731, the United States patent application 
08th / No. 432,450, and the 08th / photo conductor for printing of an indication of 
No. 431,600 Since it differs from other ingredients by which the ** version has 
been carried out with the conventional ** version machine, in such a ** version 
machine U.S. Pat. No. 5.262,275, the United States patent application 08th / No. 
130,610, and the 08th / No. 341.731, A mask cannot be made to form in the mode 
accepted in commercial from the United States patent application 08th / No. 
432,450, and the 08th / infrared sensitization layer of the photo conductor for 
printing of an indication of No. 431,600. 

[0012] The equipment which is made to form the mask which carried out ablation 
of the infrared sensitization layer of such a photo conductor for printing, and 
fitted manufacture of the flexographic printing version, and deals in it is not 
marketed, attaining desired productivity and image quality as a matter of fact, 
since such a peculiar photo conductor for printing was just developed recently. 
[0013] The purpose of this invention is to offer the manufacture approach of the 
infrared sensitization layer image aligner which enables formation of this mask, and 
the flexographic printing version. 
[0014] 

[Means for Solving the Problem] The pivotable cylinder side in which this 
invention is equipment which exposes an infrared sensitization layer in image, is a 
pivotable cylinder side which has ilongitudinal direction axis, and an infrared 
sensitization layer is attached, The laser section which produces and closes the 
supporter and; image modulation beam of light containing the motor section which 
rotates said cylinder side; so that the modulation beam of light by which the focus 
was carried out to the lens which doubles the focus of said beam of light turned 
with said layer on said cylinder side may sculpture said layer The optical 
department containing the motor section for a focus which said lens is made 
displaced relatively to said layer on said cylinder side, and doubles the focus of 
said modulation beam of light; The susceptor which supports said optical 
department, the exposure width of face of said modulation [ are the linearity orbit 
which said susceptor meets and moves, and ]H:o said longitudinal direction axis 
beam of light on an parallel linearity orbit and said layer on said cylinder side, and 
abbreviation — with the same susceptor advanced speed The modulation beam- 
of~light feeding susceptor section containing the motor section for advancing side 
by side which moves said susceptor in accordance with said orbit, and makes said 
image modulation beam of light scan; 

(i) Reception of the image data showing the image exposed on said layer, 
generation, and/or storage, (ii) in order to make said layer expose said image in 
the computer section and; spiral-mode which perform selection of the exposure 
parameter from 1 set of parameters constituted by the rate of said cylinder side, 
said susceptor advanced speed, the position coordinate of the image on said layer, 



a focal location, and amplitude modulation level While receiving said image data 
and said exposure parameter from said computer section The modulation beam of 
light by which the :aforementioned focus was carried out in the infrared 
sensitization layer image aligner which consists of the electronics control section 
which processes said image data and said exposure parameter, and controls said 
supporter, said laser section and said optical department, and said modulation 
beam-of-light feeding susceptor section Peaking capacity consistency 0.1 
MW/cm2 -17 MW/cm2 It has infrared radiation. It sets on said layer and they are 
0.5 JI. YURU / cm2 -5 J/cm2 The infrared sensitization layer image aligner with 
which the amelioration characterized by making it have brought about energy 
density was added is offered. 

[0015] This invention is a phase which arranges the photo conductor for :(1) 
printing in the manufacture approach of the flexographic printing version further. 
With the (a) supporters (b) While having an elastic binder, at least one monomer, 
and at least one polymerization initiator that responds to non-infrared chemical 
rays By at least one photopolymerization layer which has the solubility in a 
developer, bloating tendency, or dispersibility, and (c) arbitration Phase which 
arranges substantially at least one penetrable barrier layer and the photo 
conductor for printing with which it comes to prepare at least one impermeable 
infrared sensitive-material layer in the above-mentioned sequence substantially to 
(d) non-infrared chemical rays to non-infrared chemical rays; 

(2) A supporter, the laser section, an optical department, the modulation beam-of- 
light feeding susceptor section, the computer section, the electronics control 
section, and the laser ablation equipment that it has to 0.1 MW/cm2 -17 MW/cm2 
While having a peaking capacity consistency, it is 2 0.5J/cm 2-5J/cm. Phase in 
which carry out ablation of the layer (d) in image, and a mask is made to form by 
emitting the infrared laser beam which has energy density; 

(3) Phase which exposes said photo conductor on the whole by non-infrared 
chemical rays through said mask; 

(4) Process what was obtained by the phase (3) with at least one developer. (1) 
When there are parts of said infrared sensitization layer which was not removed in 
the phase (2) and said barrier layer which was not exposed by (ii) non-infrared 
chemical rays, at least This barrier layer part, (iii) The flexographic printing version 
manufacture approach characterized by having the phase of removing the part of 
said photopolymerization layer (b) which was not exposed by non-infrared 
chemical rays is offered. 

[0016] 

[Embodiment of the Invention] By reading the following detailed explanation, this 
invention will be understood more completely, referring to an accompanying 
drawing. 

[0017] In all drawings of a drawing, the same reference mark shows the same 
configuration member through the following detailed explanation. 
[0018] The equipment 200 which exposes in image at least one infrared 
sensitization layer 18 of the sensitive material or the photo conductor 10 which 
followed this invention at drawin g 2 is shown. A layer 18 can be used as that the 
ingredient of a layer 18 is physical, or a certain infrared sensitization layer which 



causes chemical change by being exposed by infrared radiation. Fusion, hardening, 
softening, exfoliation, change of a color consistency, etc. are included in such 
change. 

[0019] As shown in drawing 1 , a photo conductor 10 consists of the photo 
conductor for flexographic printing or sensitive material 10 with which it comes to 
prepare supporters or the desirable cushion layer 1 2 and at least one desirable 
photopolymerization layer 14 that does not induce infrared radiation substantially, 
one or more arbitration barrier layers 16, and at least one infrared sensitization 
layer 18 in said sequence. When you only tell a layer to below, please understand 
the layer to be what may be constituted by two or more layers which consist of a 
the same and different constituent, and in which thickness is the same or is 
changed. For a peaking capacity consistency, 2 and an energy density are [ a layer 
18 ] 2 0.5J/cm 2-5J/cm 0.1 MW/cm 2-17 MW/cm. With a radiation, it considers 
as the thing in which ablation is possible, without being accompanied by the 
ablation or the polymerization of the photopolymerization layer 14. Preferably, for 
a layer 18, 2 and an energy density are 2 1 J/cm 2-3J/cm the peaking capacity 
consistency of 0.5 MW/cm 2-9 MW/cm. With a radiation, it considers as the thing 
in which ablation is possible, without being accompanied by the ablation or the 
polymerization of the photopolymerization layer 1 4. For a layer 1 8, 2 and an 
energy density are 2 1 .4 J/cm 2-2.7 J/cm most preferably the peaking capacity 
consistency of two MW/cm 2-7 MW/cm. With a radiation, it considers as the thing 
in which ablation is possible, without being accompanied by the ablation or the 
polymerization of the photopolymerization layer 14. 

[0020] A photo conductor 10 shall have a temporary cover sheet 22 on the 
infrared sensitization layer 1 8. A cover sheet 22 is for protecting the infrared 
sensitization layer 1 8 at the time of storage and handling. It is important for a 
cover sheet 22 to be removed before the infrared sensitization layer 1 8 is 
exposed by the infrared laser beam. A cover sheet 22 can be made easy to make 
the stratum disjunctum 20 of arbitration intervene between a cover sheet 22 and 
the infrared sensitization layer 1 8, and to remove from the infrared sensitization 
layer 18. The arbitration stratum disjunctum 20 decides to be removed with a 
cover sheet 22 preferably. The photopolymerization layer 14 has an elastic binder, 
at least one monomer, and at least one polymerization initiator that induces non- 
infrared chemical rays. The photopolymerization layer 14 has solubility, bloating 
tendency, or dispersibility in a developer. A barrier layer 1 6 has permeability 
substantially to non-infrared chemical rays. Preferably, a barrier layer 1 6 has 
solubility, bloating tendency, dispersibility, or detachability in the developer for 
photopolymerization layer 14. The infrared sensitization layer 18 has real 
impermeability to non-infrared chemical rays. The suitable photo conductor 10 for 
printing is indicated by U.S. Pat, No. 5,262,275 which constitutes a part of this 
application here, the United States patent application 08th / No. 130,610 and the 
08th / No. 341,731, the United States patent application 08th / No. 432,450, and 
the 08th / No. 431,600. 

[0021] About both the thickness of the infrared sensitization layer 18, it considers 
as within the limits by which photosensitivity and impermeability are optimized. 
When you consider as sufficient thinness from which good photosensitivity is 



acquired, namely, the infrared sensitization layer 1 8 is exposed by the infrared 
laser beam, suppose that a layer 18 is removed quickly. The part of the layer 18 
which remains on the photopolymerization layer 14 after image-exposure makes a 
layer 18 at coincidence sufficient thickness to conceal the photopolymerization 
layer 14 effectively from non-infrared chemical rays. Generally, the infrared 
sensitization layer 1 8 will have the thickness of about 20A - about 50 
micrometers. As for said thickness, it is desirable to consider as 40A - 40 
micrometers, 

[0022] Equipment 200 has the photo conductor supporter 210, the laser section 
212, the optical department 214, the modulation beam-of-light feeding susceptor 
section 216, the computer section 218, and the electronics control section 220. 
[0023] The photo conductor supporter 210 contains the pivotable cylinder side 
222 and the motor section 224 for photo conductor rotation. The photo conductor 
supporter 210 is further equipped with the fixed support frame 226 and the 
pivotable support device 228 which supports the cylinder side 222 supported 
pivotable by the support frame 226 at the end. Own external surface can use a 
device 228 as the drum or shaft which makes the cylinder side 222. A device 228 
can be used as the mandrel or the cylinder shaft 228 inserted in the support 
sleeve 126 equipped with the cylinder side 222 as an approach of replacing with 
this. The support sleeve 1 26 may be what kind of ingredient including metals, such 
as a polymer or nickel, such as polyester, and a nickel alloy. Please refer to 
drawing 5 . When the cylinder side 222 is the external surface of the support 
sleeve 1 26, one edge of the support frame 226 can be made displaced relatively to 
a drum 228 so that the support sleeve 126 may be slid and it may cover on a 
drum 228. In another example, when the support sleeve 126 is similarly equipped 
with the cylinder side 222. let a device 228 be 1 set of edge support caps or the 
hub holding the edge of this sleeve while it is inserted into the support sleeve 1 26. 

[0024] The cylinder side 222 has the longitudinal direction axis which is in 
agreement with the longitudinal direction axis of a device 228 (and this sleeve in 
case a sleeve 126 is formed on a device 228). In any case, the cylinder side, 222 is 
desirable and it has a 24 inches - 50 inches periphery. 

[0025] With the 1st configuration shown in drawing 4 and drawing 5 , the photo 
conductor 1 0 of the photopolymerization nature ingredient for printing is arranged 
at the condition that the infrared sensitization layer 1 8 turns the back on the 
cylinder side 222 in the cylinder side 222 radial. 

[0026] With the 2nd configuration shown in drawing 6 , the photo conductor 10 of 
the photopolymerization nature ingredient for printing is arranged at the condition 
that the infrared sensitization layer 18 counters radial on the cylinder side 222 in 
the cylinder side 222. 

[0027] The motor section 224 for photo conductor rotation is for rotating the 
photo conductor 10 which was made to rotate the cylinder side 222, with has 
been arranged on the cylinder side 222. 

[0028] In drawin g 4 , when there are a temporary cover sheet 22 and temporary 
stratum disjunctum 20, before [ before a photo conductor 10 is attached in a 
device 228 therefore ] ablation of the infrared sensitization layer 1 8 is carried out 



in image, these should be removed. 

[0029] In drawin g 2 , the motor section 224 for photo conductor rotation has again 
the capacity to rotate the cylinder side 222 at the rate of about 500 - about 2500 
rotations per minute, the motor section 224 for photo conductor rotation — 
desirable — per minute — about 700- the cylinder side 222 shall be most 
preferably rotated at the rate of about 1000 - about 2000 rotations per minute 
about 2500 revolutions The surface velocity of the point on the cylinder side 222 
becomes a second in about 5m/second - about 53m /. 

[0030] The laser section 212 is for making the image modulation beam of light 230 
produce. The laser section 212 is equipped with laser 232, the source 234 of laser 
excitation, and the acoustooptics modulation section 236. Laser 232 is M2. A 
quality-of-radiation value or quality factor (M2 beam quality value or factor) 4-8, 
and the output infrared-radiation line 238 whose maximum output is about 50W - 
70W are emitted, a beam of light 238 — desirable — M2 a quality-of-radiation 
value — 5-7 — most — desirable — M2 A quality-of-radiation value considers 
as the thing of 5.5-6.5. As a paper with which the definition of M2 quality-of- 
radiation value of laser and explanation of the measuring method are indicated 
A.E.Siegman Developments in Laser Resonators (development about a laser 
cavity), SPIE VoL1224, Optical Resonators(1990);T.F.Johnson, and M2 
ConceptCharacterizesecond Beam Quality (display of the quality of radiation by 
the concept of M2) of Jr.. Laser FocusWorld and 1990 year 5 Moon; and 
M.W.Sasnett Characterization of Laser BeamPropagation (propagation property of 
a laser beam), Please refer to Coherent and September, 1 990. It sets in waist 
diameter of 2 millimeters - 3 millimeters, and the laser output beam of light 238 is 
1 / e2. It has an exposure diameter. 

[0031] Various infrared laser can be used. In the case of the diode laser which 
emits the beam of light of the range of 750-880nm, a substantial advantage is 
acquired from the point of small, a low price, stability, dependability, a ruggedness, 
and the ease of a modulation. The diode laser which emits the beam of light of the 
range of 780-850nm is desirable. Such laser is available from Spectra Diode 
Laboratories (California San Jose). 

[0032] Nd to which laser 232 emits about 1064nm beam of light most preferably: It 
is an YAG laser. The source 234 of laser excitation operates laser 232 through a 
line 233. The acoustooptics modulation section 236 modulates the laser output 
beam of light 238 using image data, and makes the image modulation beam of light 
230 which can turn into a primary beam of light of about 22W - about 32W of 
maximum output produce. The image modulation beam of light 230 has the 
wavelength of about 780 nanometers - about 2000 nanometers. As [ obtain / 
preferably / as for the acoustooptics modulation section 236 / the image 
modulation rate of the range of about 0.5 megabits per second to about 1.0 
megabits per second ] 

[0033] drawing 3 — setting — the acoustooptics modulation section 236 — an 
acoustooptic modulator 240 and a beam-of-light breaker (beam dump) — it has 
242. An acoustooptic modulator 240 passes the zero-order beam-of-light part 
244 of the laser output beam of light 238 while deflecting primary beam-of-light 
parts (beam of light 230 of drawing 3 ) of the laser output beam of light 238. The 



beam-of^light breaker 242 interrupts either primary beam-of-light parts 230 of 
the laser output beam of light 238, or the zero-order beam-of-light part 244 of 
the laser output beam of light 238. The acoustooptics modulation section 236 
contains further the RF (RF) driving gear 246 which receives image data through a 
line 237 from the electronics control section 220. The RF driving gear 246 
transmits RF driving signal to the converter 252 of an acoustooptic modulator 240 
through a line 250. the suitable acoustooptic modulator 240 — IntraAction 
Corporation of the Illinois bell wood from — it is marketed as model designation 
AOM-40R. the suitable RF driving gear 246 — IntraAction Corporation from — it 
is marketed as a form ME (signal processor). 

[0034] In drawing 2 , the optical department 214 contains again the lens 262 
attached in the lens supporter 264, the linearity orbit 266, and the motor section 
268 for a focus. Preferably, a reflecting mirror 260 is formed in the optical 
department 214. A reflecting mirror 260 guides the image modulation beam of light 
230 to up to the infrared sensitization layer 18 of the ingredient 10 on the cylinder 
side 222. A lens 262 doubles the focus of the guided beam of light with the 
infrared sensitization layer 18 of the ingredient 10 on the cylinder side 222. For 
the modulation beam of light by which the focus was carried out with the lens 262, 
a peaking capacity consistency is 2 0.1 MW/cm 2-17 MW/cm. While having 
infrared radiation, it sets on a layer 18, and it is 2 0.5J/cm 2-5J/cm. Energy 
density is brought about. 

[0035] Preferably, the modulation beam of light by which the focus was carried 
out is 0.5 MW / cm<SUP>2 -9 MW/cm2. While having a peaking capacity 
consistency, it is 2 1 J/cm 2-3 J/cm. Energy density is brought about. The 
modulation beam of light by which the focus was carried out is 2 two MW/cm 2-7 
MW/cm most preferably. While having a peaking capacity consistency, it is 2 
1.4J/cm 2-2.7 J/cm. Energy density shall be brought about. 

[0036] The beam of light guided sets in the infrared sensitization layer 18 of the 
ingredient 10 on the cylinder side 222, and a lens 262 is 1 [15 micrometers - 30 
micrometers ] / e2. The focus is made to double in order to have an exposure 
diameter (1/e2 irradiance diameter). Preferably, a lens 262 doubles the focus of a 
beam of light with the infrared sensitization layer 18, and is 1 / e2. An exposure 
diameter is set to 20 micrometers - 25 micrometers. 

[0037] The motor section 268 for a focus makes a lens 262 displaced relatively to 
the infrared sensitization layer 18 of the ingredient 10 on the cylinder side 222, 
and doubles the focus of a modulation beam of light so that ablation of the 
infrared sensitization layer 18 may be carried out with the modulation beam of 
light by which the focus was carried out. 

[0038] One edge can use the linearity orbit 266 as the worm gearing connected to 
the driving shaft of the motor section 268 for a focus. A worm gearing 266 seems 
to engage with the phase socket section in the lens supporter 264 so that the 
lens supporter 264 and a lens 262 may carry out linearity migration in accordance 
with an orbit 266 when the motor section 268 for a focus rotates a worm gearing 
266. 

[0039] The optical department 214 is attached in the susceptor 280 which can 
prevent rotation of this supporter in case the lens supporter 264 carries out 



linearity migration in accordance with an orbit 266. The laser section 212 may be 
attached in susceptor 280, and becomes unnecessary [ a reflecting mirror 260 ] in 
that case. 

[0040] In order to arrange laser 232 in equipment 200 in small space, a beam of 
light 230 can be guided to a reflecting mirror 260 or a lens 262 using the reflecting 
mirror 261 of one or more additions. The diameter of the modulation beam of light 
230 can be expanded using a beam expander 263 if needed. 
[0041] When a gauss laser beam is assumed, a peaking capacity consistency or 
irradiance is : [0042] which is obtained at the core of a beam and given by the 
following formula (I). 
[Equation 1] 

Peaking capacity consistency = 8PT / pi-do 2 (I) 
Full power which is PT = beam of light here (watt) 

1 / e2 of do = beam of light It is an exposure diameter, for example, is case [ of 
PT =10 W and do =25 micron ]: [0043]. 
[Equation 2] 

Peaking capacity consistency =[8] - [10W] /[pi], 2 =4.1 MW/cm2 It becomes. 
[0044] Furthermore, the energy density or light exposure to a part on a drum 
peripheral face is : [0045] given by the following formula (II). 
[Equation 3] 

Energy density = PT/[rps] -[DC] - [WA] (II) 

Full power which is PT = beam of light here (watt, or a joule/second) 

The periphery of the revolutions per second DC = drum of a rps= drum (cm) 

Width of face to which a beam of light moves forward along with a drum length of 

cable hand directional-axis line for every rotation of WA = drum (cm) 

Come out, and it is. for example, is case [ of PT =10 W, drum periphery =75cm, 

and advance width-of-face =25 micron ]: [0046]. 

[Equation 4] 

Energy density = [10W] /[1 500 Rotation / 60 seconds] 

- [75cm] - [0.0025cm] 

= 2.1 J/cm2 It becomes. 

[0047] the part exposed by infrared laser radiation when the focus of the 
modulation beam of light 230 was doubled with the infrared sensitization layer 18 

— setting — the ingredient of the infrared sensitization layer 18 — removal, i.e., 
ablation, — or it is sculptured. Here, the vocabulary "ablation" means removal by 
cutting, corrosion, fusion, evaporation, combustion, decomposition, evaporation, 
etc. In the printing field, the vocabulary "sculpture" is defined as stamping a 
substrate deeply, engraving a graphic form, an alphabetic character, or an image in 
this substrate, and making the relief side where ink is applied in presswork form. In 
the suitable approach of manufacturing the flexographic printing version using 
equipment 200 The depth of the ingredient removed is smallness farther than the 
conventional ** version approach, and it differs from the case where the 
ingredient removed is the conventional ** version approach. The layer sculptured 
as a result in being used as the relief side for printing itself and nothing Since it is 
understood that it is used as a photo mask for making the relief side for printing 
form by another layer removed using the sculptured layer, let the vocabulary 



''sculpture" be the synonym of the word ablation/ 

[0048] The modulation beam-of-light feeding susceptor section 216 contains 
susceptor 280. the linearity orbit 282, and the motor section 284 for advancing 
side by side. As mentioned above, susceptor 280 supports the optical department 
214. Susceptor 280 is the same mode as migration of the lens supporter 264 in 
alignment with an orbit 266, and carries out linearity migration in accordance with 
an orbit 282, The orbit 282 is parallel to the longitudinal direction axis of the 
cylinder side 222. the ablation width of face of the motor section 284 for 
advancing side by side modulation-beam of light on the infrared sensitization layer 
18 of the ingredient 10 on the cylinder side 222, and abbreviation — it is the same 
susceptor advanced speed, and susceptor 280 is moved in accordance with an 
orbit 282, and an image modulation beam of light is made to scan along with the 
infrared sensitization layer 18 of the ingredient 10 on the cylinder side 222 
[0049] The computer section 218 performs selection of the exposure parameter 
from 1 set of parameters constituted by reception of the image data showing the 
image formed in the infrared sensitization layer 1 8 of (i) ablation, generation 
and/or storage, the rate of (ii) cylinder side 222, the advanced speed of susceptor 
280, the position coordinate of the image on the infrared sensitization layer 1 8, 
the focal location of a lens 262, and the amplitude modulation level that the 
acoustooptics modulation section 236 brings about. 

[0050] While the electronics control section 220 receives image data and an 
exposure parameter through a line 219 from the computer section 218 Image data 
and an exposure parameter are processed and the line 21 1 to the motor section 
224 is minded. A supporter 210 The modulation beam-of-light feeding susceptor 
section 216 is controlled for the laser section 212 through the optical department 
214 and the line 217 to the motor section 284 through the line 215 to the motor 
section 268 through lines 213 and 237. Ablation of the infrared sensitization layer 
18 is carried out in a spiral-mode, without being accompanied by the ablation or 
the polymerization of the photopolymerization layer 1 4 under the infrared 
sensitization layer 18, and an image is made to form. Please refer to drawing 4 , 
[0051] The encoder 270 connected to the motor section 224 returns the 
information about actuation of the motor section 224 to the electronics control 
section 220 through a line 272. The electronics control section 220 controls the 
acoustooptics modulation section 236 through a line 237 again. The electronics 
control section is used in order to choose at least one exposure parameter from 1 
set of parameters constituted by the rate of a cylinder side, susceptor advanced 
speed, the position coordinate of the image on the infrared sensitization layer 18, 
the focal location of a lens, and amplitude modulation level further. 
[0052] Preferably, the aligner 200 is equipped with the piece sucking equipment 
286 of ablation from which the ingredient by which ablation was carried out is 
removed further. Therefore, the electronics control section 220 controls the piece 
sucking equipment 286 of ablation through a line 287. The piece sucking 
equipment 286 of ablation is arranged on susceptor 280, therefore is movable with 
said susceptor. The piece sucking equipment 286 of ablation is commercial 
Grapholas. It can consider as the thing the same as that of the piece sucking 
equipment of ablation used for either of the systems, or same. 



[0053] Preferably, the aligner 200 is further equipped with a means to attach an 
ingredient 10 on the cylinder side 222. An attachment means may be what kind of 
means of sheetHike tape 1 27 grade with a glue line to both sides, as shown in 
drawin g 4 . In this example, preferably, said tape is arranged on a drum 228 and 
then supporters 1 2 are attached on a tape 1 27. 

[0054] As an approach of replacing with this, an attachment means shall consist 
of stops or the vacuum supporting structure 290, as it reaches drawing 2 R>2 and 
is shown in 5. The vacuum supporting structure 290 can be equipped with the 
vacuum and/or the pressure source of supply 292 which are connected to the 
inside cavernous section in the drum 228 which has a closing edge by the conduit 
294. A conduit 294 penetrates one edge of a drum 228 by the pivotable airtight 
connection, and is connected. A path 296 penetrates a drum 228 and extends in 
radial from the inside cavernous section 295 to the cylinder side 222. If the photo 
conductor 1 0 is attached on the drum 228 when a source of supply 292 generates 
a vacuum in the cavernous section 295, a photo conductor 10 will be fixed to a 
drum 228 by the vacuum force, and relative displacement of a photo conductor 10 
to this drum will be prevented. 

[0055] In this example, a layer 12 can be attached in the condition of contacting a 
drum 228 and directly. As an approach of replacing with this, as shown in drawing 
5 , a photo conductor 10 may be fixed to the sleeve 126 attached on a drum 228 
on the sheetHike double-sided buffer tape 128. The buffer tape 128 may be the 
same as a tape 127, or may demonstrate the higher buffer force to a photo 
conductor 1 0. If air is supplied to the cavernous section 295 by the source of 
supply 292 when a sleeve 126 is used, sliding of the photo conductor 10 which air 
was extruded from the path 296, with was attached on the sleeve 1 26 on a drum 
228 will become easy. 

[0056] The photopolymerization nature ingredient 1 0 for printing shows the 
configuration in which it is attached in the condition that the infrared sensitization 
layer 18 counters radial on the cylinder side 222 at the cylinder side 222 to 
drawing 6 . With this configuration, the United States patent application 08th / an 
ingredient capture sheet 130 like [ of No. 431,600 ] a publication is attached on 
the cylinder side 222 of the vacuum drum 228. And a photo conductor 10 is 
arranged on the part of the cylinder side 222 which surround the ingredient 
capture sheet 1 30 top and an ingredient capture sheet. The ingredient capture 
sheet 130 and a photo conductor 10 are fixed on a drum 228 by the vacuum force 
from a source of supply 292. Though natural, the ingredient capture sheet 1 30 and 
a photo conductor 10 may be attached on a drum 228 using what kind of means. 
[0057] It plans to perform overall exposure by chemical rays including non- 
infrared radiation, such as image-exposure by infrared radiation, a visible ray, 
and/or ultraviolet rays, in equipment 200. 

[0058] Especially, as long as there is no assignment, the version or element (photo 
conductor) of all gestalten suitable for flexographic printing is included by the 
vocabulary ''the flexographic printing version or an element (photo conductor) , 
without being limited to this, including a flat-surface sheet and a joint-less 
continuation cylinder object. The flat-surface sheet-like Mitsushige affinity photo 
conductor 10 can twist this photo conductor 10 around the surroundings of 



cylinder objects, such as the sleeve 126 for printing, or the printing cylinder itself, 
and can rework it by making the continuous photo conductor which is made to 
unite a edge mutually and does not have a joint form. 

[0059] The continuous photo conductor for printing is used in case flexographic 
printing of the continuous pattern is carried out to wallpaper, an ornament, 
wrapping, etc. Furthermore, such a continuous photo conductor for printing fits 
anchoring to laser equipment 200. If a edge will be united by the sleeve or cylinder 
around which the photo conductor 10 for printing was twisted, the direct 
arrangement of it in laser equipment 200 will be attained, and it will function as a 
cylinder side 222 in this equipment. 

[0060] The flexographic printing version manufacture approach of this invention by 
emitting the infrared laser beam which has the energy density determined as the 
peaking capacity consistency defined on (1) the phase which arranges the above- 
mentioned photo conductor 10 for printing and; (2) above from equipment 200 
What was obtained by the phase in which carry out ablation of the infrared 
sensitization layer 18 of a photo conductor 10 in image, and a mask is made to 
form, the phase which exposes a photo conductor on the whole through a mask 
by;(3) non-infrared chemical rays, and; (4) phase (3) is processed using at least 
one developer (i) If there are parts of the infrared sensitization layer 1 8 which 
was not removed in the phase (2) and the barrier layer 1 6 which was not exposed 
by (ii) non-infrared chemical rays The phase of removing at least this barrier layer 
part and the part of the photopolymerization layer 14 which was not exposed by 
non-(iii) infrared chemical rays is included. 

[0061] When there are a cover sheet 22 and arbitration stratum disjunctum 20, in 
advance of an image-ablation phase, this or these are removed from a photo 
conductor 10. After removal phase termination, a photo conductor 10 is attached 
on the pivotable cylinder side 222 of a base material 228 in advance of an ablation 
phase. 

[0062] An image-ablation phase is performed by turning the modulation beam of 
light by which the focus was carried out on a photo conductor 1 0. in the image- 
ablation phase by infrared radiation, the ingredient of the infrared sensitization 
layer 18 is removed in the exposure part by the infrared laser beam — having — 
namely, ablation — or it is sculptured. The part exposed by the laser beam in the 
infrared sensitization layer 18 is equivalent to the part of the photopolymerization 
layer 14 which will carry out a polymerization and will form the final printing 
version. After the ablation by laser finishes, when there is not a barrier layer 1 6 
top or a barrier layer 16, a chemical-rays impermeable ingredient remains in the 
shape of a pattern on the direct photopolymerization layer 14. The residual part of 
the infrared sensitization layer 18 is equivalent to the part of the 
photopolymerization layer 14 by which washing removal is carried out at the time 
of formation of the final printing version. 

[0063] the ablation [ rotating an ablation phase at the rate which mentioned the 
cylinder side 222 above / coincidence ] width of face and abbreviation on the 
layer 18 for every rotation of the cylinder side 222 — it is the same advanced 
speed, and the optical department 214 is moved to abbreviation parallel to the 
longitudinal direction axis of the cylinder side 222, and it is carried out by carrying 



out ablation of the Infrared sensitization layer 1 8 in a spirahmode, and making an 
image form. This is attained by doubling the focus of an infrared laser beam and 
making it the above-mentioned diameter. 

[0064] The next step story of the approach of this invention is exposing a photo 
conductor 10 on the whole through a mask by chemical rays. The class of 
radiation used changes with classes of photopolymerization initiator in the 
photopolymerization layer 14. A polymerization does not happen in the part which 
it is protected by the radiopacity ingredient of the infrared sensitization layer 18 
which remains on the barrier layer 16 on the photopolymerization layer 14 that the 
ingredient under it is exposed by the radiation, therefore is covered with the 
radiopacity ingredient. The part which is not covered with a radiopacity ingredient 
is exposed by chemical rays, and carries out a polymerization. A certain 
conventional chemical-rays source of supply can be used for this exposure phase. 
As an example of the suitable source of the light, or an ultraviolet-rays source of 
supply, a carbon arc, a mercury vapor arc. a fluorescent lamp, electronic flash 
equipment, electron beam equipment, and the projector for photographs are 
raised. The optimal ultraviolet-rays sources of supply are a mercury vapour LGT, 
especially a sunlamp. The standard radiation source is Sylvania 350 Blacklight 
which emits the light whose main wavelength is about 354nm. It is a fluorescent 
lamp (180 350 VL/VHO [ FR48T12/]/1 15w). 

[0065] The exposure time by chemical rays may be changed from several seconds 
to several minutes with the property and amount of a photopolymerization nature 
constituent in intensity of radiation and spectral energy distribution, the distance 
from a photo conductor 10, and a layer 14. Generally, a mercury vapor arc or a 
sunlamp is used in the distance of about 1 .5 - 60 inches (3.8-1 53cm) of 
abbreviation from a photo conductor 1 0. Exposure temperature is made into 
desirable temperature [ a little ] higher than a room temperature or a room 
temperature, i.e., about 20-35 degrees C. 

[0066] The approach of this invention is usually flesh-side exposure 
(backexposure) or flesh-side baking (backflash). A phase is included. This is 
blanket exposure by the chemical rays through supporters or the cushion layer 12. 
While the thin ingredient layer or thin floor photopolymerized in the supporters 
side of the photopolymerization layer 14 is formed by this, sensitization of the 
photopolymerization layer 14 is carried out. A floor is useful to improvement in the 
resolution of the halftone dot of a highlights part, and, moreover, makes the relief 
depth of a version decide while it improves an adhesion condition with the 
photopolymerization layer 1 4, supporters, or the cushion layer 1 2. Flesh-side 
baking exposure can be carried out before other image formation phases (namely, 
an ablation phase and an exposure phase) and in the middle of the back. As for 
flesh-side baking, it is desirable to carry out, just before the image-ablation phase 
by the infrared laser beam is performed in the infrared sensitization layer 1 8 side 
of a photo conductor 10. 

[0067] Either of the above-mentioned conventional radiation sources of supply 
can be used for a flesh-side baking exposure phase. Generally the exposure time 
is the range from several seconds to about 1 minute. 

[0068] An image is processed namely, developed by washing using a suitable 



developer after the overall ultraviolet-rays exposure performed through the mask 
formed with the chemical-rays impermeable ingredient. The infrared sensitive 
material which was not removed in (i) ablation phase by the developer, and when 
there is a (ii) barrier layer 16, the barrier layer part of the part which was not 
exposed at least by non-infrared chemical rays and the photopolymerization layer 
14 of the part which was not exposed by non-(iii) infrared chemical rays are 
removed. Development is usually performed at an abbreviation room temperature. 
A developer can be used as an organic solution, water, a water solution, or a half- 
water solution. Selection of a developer is based on the chemical property of the 
photopolymerization nature ingredient for removal. As a suitable organic 
developer, the mixture of aromatic series or an aliphatic hydrocarbon solution and 
aliphatic series, an aromatic series halogenated hydrocarbon solution or said 
solution, and suitable alcohol is raised. About other organic developers, it is the 
German country patent application public presentation 38th. 28 It is indicated by 
No. 551 and U.S. Pat. No. 5,354,645. A suitable half-water solubility developer 
usually contains water, a hydration organic solution, and an alkali ingredient. A 
water-soluble suitable developer usually contains water and an alkali ingredient. 
Other water-soluble suitable compound developers are indicated by U.S. Pat. No. 
3,796,602. 

[0069] Although developing time may be changed, it is the range for about 2-25 
minutes preferably. A developer can be given in a certain conventional mode 
including spreading with immersion, spraying, a brush, or a roller. The non- 
polymerization part of a constituent is removable, using a brush auxiliary. 
However, washing removal is performed by the automatic processor which leaves 
the relief which removes the unexposed part of a version by the developer and 
mechanical brushing actuation, and is constituted by an exposure image and the 
floor in many cases. 

[0070] When the infrared sensitization layer 1 8 is unremovable with a developer, a 
pre-development phase may be needed. The additional developer which does not 
influence the sensitive material which carried out the polymerization can be given, 
and an infrared sensitization layer can be removed first. Especially this is 
performed when using a metallic material. In such a case, etching fluid, such as a 
KOH water solution, is used 2%. 

[0071] In a processing phase, when the infrared sensitization layer 18 and/or a 
barrier layer 1 6 are in removal and coincidence of the unexposed part of the 
photopolymerization layer 1 4, the approach of this invention can be simplified by 
removing this barrier layer by brushing. When the barrier layer 16 to which a photo 
conductor 10 does not have substantial solubility, bloating tendency, dispersibility, 
or detachability in the developer the infrared sensitization layer 18 and/or for 
photopolymerization layer 14 is included, it may be necessary to perform a 
pretreatment phase. Generally the infrared sensitization layer 18 and a barrier 
layer 16 are considered as closing in farther than the photopolymerization layer 14 
so that the infrared sensitization layer 1 8 and a barrier layer 1 6 may be easily 
removed from the photopolymerization layer 14 by auxiliary brushing or 
pressurization brushing. Since the automatic processor using mechanical brushing 
actuation is commercialized for the development of the photopolymer printing 



version, brushing actuation required at the time of washing removal is realized 
easily. 

[0072] Following the development by the developer, generally, the relief version 
for printing is dried by ventilation or the infrared oven, after ****(ing) or **** 
desiccation is carried out. Although the drying time and temperature may be 
changed, generally desiccation of a version is performed for 60 - 1 20 minutes at 
the temperature of 60 degrees C. Since supporters 1 2 contract and the problem 
of aim doubling may arise, an elevated temperature is not recommended. 
[0073] The postexposure of almost all the flexographic printing version is carried 
out to homogeneity for stability maintenance of the version under the conclusion 
of a positive photopolymerization process, printing, and preservation. The same 
radiation source of supply as the main exposure by the chemical rays containing 
non-infrared radiation is used for this postexposure phase. 

[0074] Adhesion prevention processing is a post-development of the arbitration 
applied when the adhesiveness which generally is not removed in a postexposure 
remains in the front face. Adhesiveness can cancel the processing which used the 
bromine solution or the chlorine solution by the well-known approach in the 
conventional technique. About such processing, it is [0075], 
[External Character 1] 

Gr ii e t zmac he r<^*|l^|^|54. 40 0, 4 5 9^. 

[0076] U.S. Pat. No. 4,400,460, such as Fickes. and German country patent 28th It 
is indicated by No. 23300. Moreover, Europe patent application public presentation 
0th 01 7 Adhesion prevention processing can also be performed to No. 927 and 
U.S. Pat. No. 4,806,506 of Gibson like an indication by exposing by the radiation 
source of supply with a wavelength of 300nm or less. 

[0077] While the version is attached in the cylinder object, image-ablation, overall 
exposure, development, and all additional phases can be performed. As an 
advantage of others which are obtained when this invention approach is used, 
improvement in the speed of processing, improvement in aim doubling, compaction 
of excessive attachment time amount, or the dissolution by the case is raised. 
[0078] This contractor that can utilize said contents of instruction of this 
invention can add much amelioration to this invention. Such amelioration is 
interpreted as what is contained within the limits of this invention given in an 
attached claim. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation or end view of the photo conductor for 
flexographic printing in which it comes to prepare the photopolymerization layer 
and infrared sensitization layer which do not respond from the bottom 
substantially to a base material and infrared radiation in order toward a top, 
arbitration stratum disjunctum, and a protective cover layer and which was 
invented recently. 

[Drawing 2] It is the schematic diagram of the equipment according to this 
invention in which carry out ablation of the infrared photosensitivity mask layer of 
the photo conductor for flexographic printing of drawing 1 , and an image is made 
to form. 

[Drawing 3] It is the schematic diagram of the acoustooptics modulator which 
modulates a laser output using image data. 

[ Drawin g 4] It is the cross-sectional view of the direction of a ******** arrow 
head at the line 4-4 of drawin g 2 which shows the 1st configuration of the photo 
conductor on the 1 st rotating drum. 

[Drawing 5] It is the cross-sectional view of the direction of a ******** arrow 
head at the line 4-4 of drawing 2 which shows the 2nd configuration of the photo 
conductor on the sleeve on the 2nd rotating drum. 

[ Drawin g 6] It is the cross-sectional view of the direction of a ******** arrow 

head at the line 6-6 of drawin g 5 which shows the 3rd configuration of the photo 

conductor on the 2nd rotating drum. 

[Description of Notations] 

10 Photo Conductor 

1 2 Supporters (Cushion Layer) 

1 4 Photopolymerization Layer 

1 8 Infrared Sensitization Layer 

200 Aligner 

210 Photo Conductor Supporter 

212 Laser Section 

214 Optical Department 

216 Modulation Beam-of^Light Feeding Susceptor Section 
218 Computer Section 



220 Electronics Control Section 
222 Cylinder Side 

224 Motor Section for Photo Conductor Rotation 
226 Fixed Support Frame 
228 Support Device (Drum) 
232 Laser 

234 Source of Laser Excitation 

236 Acoustooptics Modulation Section 

240 Acoustooptic Modulator 

260,261 Reflecting mirror 

262 Lens 

264 Lens Supporter 

266 Linearity Orbit 

268 Motor Section for Focus 

270 Encoder 

280 Susceptor 

282 Orbit 

284 Motor Section for Advancing Side by Side 
286 Piece Sucking Equipment of Ablation 
290 Vacuum Supporting Structure 
292 Vacuum Source of Supply 
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[Drawing 5] 
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[Procedure revision] 

[Filing Date] February 19, Heisei 15 (2003, 2.19) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The pivotable cylinder side in which it is the pivotable cylinder side 
which has a longitudinal direction axis, and an infrared sensitization layer is 
attached. 



The laser section which produces and closes the supporter and; image modulation 
beam of light containing the motor section which rotates said cylinder side; the 
lens which doubles the focus of said beam of light turned with said layer on said 
cylinder side, 

The optical department containing the motor section for a focus which said lens is 
made displaced relatively to said layer on said cylinder side, and doubles the focus 
of said modulation beam of light so that said modulation beam of light by which 
the focus was carried out may sculpture said layer susceptor which supports said 
optical department, 

It is the linearity orbit which said susceptor meets and moves, and is an parallel 
linearity orbit to said longitudinal direction axis, 

the exposure width of face of said modulation beam of light and abbreviation to 
said layer on said cylinder side — the modulation beam-of-light feeding susceptor 
section containing the motor section for advancing side by side which moves said 
susceptor in accordance with said orbit, and makes said image modulation beam of 
light scan along with said layer on said cylinder side with the same susceptor 
advanced speed, and; 

(i) Reception of the image data showing the image exposed on said layer, 
generation, and/or storage, (ii) with the rate of said cylinder side, said susceptor 
advanced speed, the position coordinate of the image on said layer, a focal 
location, and amplitude modulation level In order to expose said layer in the 
computer section and; spiral-mode which perform selection of the exposure 
parameter from 1 set of parameters constituted and to make an image form While 
receiving said image data and said exposure parameter from said computer 
section The modulation beam of light by which the :aforementioned focus was 
carried out in the infrared sensitization layer image aligner equipped with the 
electronics control section which processes said image data and said exposure 
parameter, and controls said supporter, said laser section and said optical 
department, and said modulation b€fam-of^light feeding susceptor section 0.1 
MW/cm2 -1 7 MW/cm2 It has the infrared radiation which has a peaking capacity 
consistency, it sets on said layer, and is 2 0.5J/cm 2-5J/cm. Infrared 
sensitization layer image aligner characterized by making it have brought about 
energy density. 
[Claim 2] Said laser section 

M2 Laser which emits the output infrared radiation whose quality-of^radiation 
values are 4-8 and, whose maximum output is about 50-70W; while modulating 
said laser output beam of light using the source of laser excitation and; image data 
which operate said laser It has the acoustooptics modulation section which makes 
the primary beam of light of the maximum output 22 [ about ] by which the image 
modulation was carried out - 33W of abbreviation produce.; equipment according 
to claim 1 with which said electronics control section is characterized by 
controlling said acoustooptics modulation section. 

[Claim 3] In the manufacture approach of the flexographic printing version : 
(1) It is the phase which arranges the photo conductor for printing, 

(a) With supporters 

(b) At least one photopolymerization layer which has the solubility in a developer. 



bloating tendency, or dispersibility while having an elastic binder, at least one 
monomer, and at least one polymerization initiator that responds to non-infrared 
chemical rays. 

(c) At arbitration, it is at least one penetrable barrier layer substantially to non- 
infrared chemical rays, 

(d) Phase which arranges the photo conductor for printing with which it comes to 
prepare at least one impermeable infrared sensitive-material layer in the above- 
mentioned sequence substantially to non-infrared chemical rays; 

(2) Phase in which carry out ablation of the layer (d) in image, and a mask is made 
to form by emitting the infrared laser beam which has 0.5J/cm 2-5 J /of energy 
density of 2 cm while having 0.1 MW/cm 2-17 MW /of peaking capacity 
consistencies of 2 cm from a supporter, the laser section, an optical department, 
the modulation beam-of-light feeding susceptor section, the computer section, 
the electronics control section, and the laser ablation equipment that it has; 

(3) Phase which exposes said photo conductor on the whole by non-infrared 
chemical rays through said mask; 

The manufacture approach of the flexographic printing version characterized by 
providing the following. (4) Said infrared sensitization layer which processed what 
was obtained by the phase (3) with at least one developer, and was not removed 
in the (i) phase (2) (ii) When there is a part of said barrier layer which was not 
exposed by non-infrared chemical rays, it is this barrier layer part at least, (iii) 
The phase of removing the part of said photopolymerization layer (b) which was 
not exposed by non-infrared chemical rays 

[Claim 4] The approach according to claim 3 characterized by having further the 
phase which supplies the infrared laser beam whose M2 quality-of-radiation 
values are 4-8 and, whose maximum output is about 50-70W. 
[Claim 5] The approach according to claim 3 characterized by having further the 
phase which doubles the focus of said infrared laser beam with said layer (d), and 
sets 1 / e2 exposure diameter to 1 5 micrometers - 30 micrometers. 
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V>T0. Siy n.— /U/cm^ 5 v^n.— /U/ c m2 CO 

=^:^-^;i^^-mm^hfch-r^')\^\^X^h:Lt^W^t 

(1) wmmmyti^^mm-r^^^xh<>x. (a) ^ 
^mt. (b) w\±'^^mt<>fj:< thi-^(Dmmi^t 
^mm[:^m^MLxmjt^i'^'j^^j:< 1 1> 1 -D<Dm^m 

(c) i£Mx\ ^mmt^mi<^Mi^xmmm^mi& 
^<D(p^fj: < thi -2><Dmmm t. ( d ) ^m^it^miiz 
ni.xmmmc^mi^\±<D(}^^j:< 1 1 1 o(D#^is*«- 



(6) 



fWfMW-S- 3 0 0 6 0 0 



mf)^h. 0. 1 ^;</!7iy h/cm2 7 ?^ifUy 

•t-5*^i— if3tjS^«c«-r5wttcJ:«9, e (d) ^ 

(3) mj|E-7^^^iiLTHfj|SiS5fefls:^^#mi:^i^(C io 

(4) ^pg (3) \z^r)nibntih(0^<i^fj:< thio 

(omi^mvmmi^x . (i) ^pg (2) ^;l:^b^v^Tl^^$ 

^ (iii ) 

[0016] 20 

[0 0 17] ^T(Dmm^^^m^m\.x. m^(o±,x(D 
[0 0 18] iii2{;i. :^^mii^i.fzf}*^^tL. mtitp^n^^ 

V^Lfii^^f*:i 0(D/>/^< thl -o<D^^m%M 18^ 
ilj^6^t-S7fe-r6i^H2 o 0 ^^-To ii 1 8 fi. 

K^^^^^ti^:Lt\^^^xmi sa^mmmmm^ 

fzmt'^^mt^^^^\nht^<D^^m^%m t-r^-t 30 
i)^x^^. ^(D^of^m\Lk^\'t^ mm. mit. mt. m\ 

[0019] mi ci^-f- J: 0 i-s 1 0 fi. L 

6^(:iiSi£L?^.CV>'>/£< locD^m-g^gl 4 lo 

1 8 ^;Ci5tfjfHJl|I#T'^lt^nTn^5:7Udry33J^!j^ig3fe 

n#5t>(7)^S^^$tlfcV\ ^18H. t:--^m;'J4^S 
;55o. 1 5/ h/cm2 —1 1 /^iiVy h/c 

m2 , Ti^O, rc;t>/^^--^Sji'^0, 5 v^:=L— /U/cm2 

L<(i. H8(i. t^-^tti;'J*SO. 57<;?/l72/h/ 

cm2 -9;^;^^ >y cm2 , ^^O. 

1 v^zi-— yu/'c m2 ~ 3 v^zi— c coS$ct>fjS|{C 
J:t). Tta^ei 4(7)i«|^*f:iJifi^^#*DT(;ii»^^ 
flM>^^t<D^-r5o S'b»*L<fi. @18Ji. t-^ttS 50 
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;0^O, ^^-/W^— 1 . 4 v^^— /I^/cm2 2 . 
7v?^— /U/cm2 Oifett^tCt "9 , Tfefi-^/i 1 4 cog* 

[0 0 2 0] ^^tt: 1 0 Ji. *^iS3fee 1 8 

mU'^y<-^y- V 2 2^^i-5^(7)i:-r^r i: tiT*^ 
5o h 2 2 fl. i!^l^B#io<ttJ^^S^^{c*^^ 

2fl, ^^^^Ji 1 8;6^^^u-if5fe^i::J: «9S7fe$tu 
-5tfjtc(^*$n^:i^;5^fi^r*fo6o :5^7/-<— v^— h 2 2 

1 8 }i(Dmz^n(ommm2 q^^^^^^^ 

;^^^-v'- h 2 2 <t ^ t){-^^$ti6r ir^^o t^S 

wi-^o %m.'^m\A\±^ 'mm.^\^^\^^xmm'^. m 
ill 6{^. ^m^mi 4m(Dm.mm^\^:^\^^xmm^. 

^fiSc-r^*S#fF^5, 2 6 2. 2 7 ^-^rt^m^nm 
11^0 8/1 3 0, 6 1 0-^*5<J;T^^0 8/3 4 1, 7 

3 l-^^^S^rPm^^O 8/^4 3 2, 4 5 0^:tS^Xf^ 
1^08X431, 60 0-^t{cm^^tlX\^^^o 

[0 0 2 1] ^^m^mi 8coji:^{cov>-cji. 
ti^mT^^tt^thicmmit^i^^mmi^t'r^o mi 

-[-^f^m^t-r^o -mz. m^m^mi sn. m2o 

[0 0 2 2] S^g2 0 OJ^. m^i^^nU2 10 

-if 35 2 1 2 . 7^^^ 2 14^. ^mytmrn'^^n-^ 

U2 1 6t. ^:y\^=u — ^U2 18^. «^^JfflJa5 2 2 

0 t ^Wi-5o 

[0 0 2 3] i^Tfe^^^i^^ 2 1 0 fi. [El^^t^^cCR^® 
2 2 2 ^ig*«^[eI^^^-^^2 2 4 ir^-^tfo 
^^^2 1 Oli^ ^@^«f:7 1x~A2 2 6 <^:lelte 
WHfeJ-^i^$ll^cRiaffi2 2 2 ^*g!5-C^«py^ A 2 
2 6tc:J:^}X^-^6lHie^tg^^^Kf^til2 2 8 i:^*i;t 
-So ffifil2 2 8ti. g#<D^ffi;ii5Rjaffi2 2 2^^.^-r K 

U-C. ««2 2 8fi. R1gi®2 2 2^{)i;t^^«f 
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i|#^^8-3 0 0 6 0 0 
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VyJ^2 2S (7)JtfcSli:5 J: 9 ^^'^ 2 2 6 

(D-^(OdS8gi5^ K^A2 2 S{zM\^xmM1^m^^^Z 

tr^x^^o m^j:mmm\c:is\,^x. mm2 2sn. 

^ y 1 2 6 ^mm^^Fimm 222 ^m:^^m^\z. 10 

V-yi 26 f^tc^A^tL^ <^ <^ t>{cfS^ y — :/ 
[O 0 2 4] Rigiffi2 2 2J1«^2 2 8 {:}sXXf:^])- 

26 :^mm 2 2 8 ±i^^tt ^ix5m^<D^^ y - 

\^^^ti(Dm'^h. Rfii®2 2 2f^»^L<ti2 4-r>5^ 
--5 0-r v5"coji^wi-^„ . 
[0 0 2 5] m4^xxj^m5\z7^irmi<omm,x\^. w 
mm^m^^m4<Dmiti^ 1 0 m^m 222 ji^^s 20 

V^T. 1 8;i^^^^;^f^tCR1t[®2 2 2lC=g=^ 

ft 5 jKffi IBS ^ 5 J: 9 o ^ 5 o 

[0 0 2 6] HI 6 {C^-r^ 2 OltiS-CMi , ^j^'JfflTfefi^ 
tiW*^fOiS3fe»: 1 Oit. Rft[ffi2 2 2Jt:(c*5V^T. 

1 8;55^M:^r^t-R1^ffi2 2 2{C^r6]-r6H^^{C 

[0 0 2 7] iS7fe^^[eI^ffl^-^^2 2 4 Rf^®2 
2 2^lHlte$ii:. i^TRttiffi2 2 2±(CiEg^tbfc^3fe 
fl^l 0^^^^M:^tziib<Dii(OX^^o 

[0 0 2 8] H 4 {C:^ol^T. —B#6^/c^;<;^ h 2 2 30 

tmmm2 0 t^*^;h^m^i^. m^i^i o:dmm2 2 s 

[0 0 2 9] So^Il!2^cjoV^T, m^i^lBlum^e—^u 

2 2 4n. m^fi^ 5 0 0 --m 2 5 0 0 ^mcom&xFim 

©2 2 2^lHie$ii:5«g:/j^i^o„ ^^i^mmm^e—^ 

§152 2 4{^. »^ L< HS55^^7 0 0-^2 5 0 0 0 

*^i^?^L<fi, S^i'^ 1 0 0 0-^2 0 0 Olfiie 
<OigSr-RlSffi2 2 2^[Hlfe$-fr6t>(^>i:-r5o RISffi 

2 2 2 ±(Dj^.(ommmmit. ^ 5 p« - h /u/^^?--)^ 53 4o 

[0030] if $P 2 1 2 ll^^il*^ 2 3 0^ 
^^\^^htL^(Di^(DX^^o if^2 12ti, 
if 2 3 2 <t U-ifl!lfiM2 3 4 t'^m%^^m^2 3 6 

t^m^^o i--— if2 3 2fi. M2 mwm^^^^u^mn 

( beam qual i ty value or factor) ^5 4 8 ^ 
i*M«2 3 S^^-r^^COTfcSo 5fei^2 3 8il. 
3055. 5-6. 5(D'b«^<i:-f So \y—'^(OM^mWi&(D 50 
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T(i* A. E. Siegman CODevelopments in Laser Resona 

tors {i^—^^mmi^m-r^mm . spievoi. 1224. 

Optical Resonators (1990) ; T. F. Johnson. Jr. COM2 
ConceptCharacterizes Beam Quality (M^ (DM.^-\^ 
^^mW<^^^) . Laser FocusWorld . 1990^5 M ; 
:JoJ:t)^M. W. Sasnett (^^Characterization of Laser Be 
amPropagation ( if 5t«l<?>eJR#ti) s Coherent. 

1 9 9 0^9M^^m^titz\^\ iftU:^*^2 3 8 
Jl. ^iiL:^hm.^2^V?^—h/i'-^3^})?i—hyi-i,Cio 

[0 0 3 1] ^*^^/c^#^i— if^fflv>5w^;6S-e# 
7 5 0--8 8 0 nm(7)^EIa(7)7fel^^^i"S^V;^— 
K • if (D^^fi. /hm. istf t&. ^^ti> mmi^. 

7 8 0--8 5 0 nm(7)|S!S(7)3t^^^-r5^-l'^ 

{^Spectra Diode Laboratories ]) y ^/l^=-T'H\'^^^ 

[0 0 3 2] ^t>$?*L<{i. I— if 2 3 2Ji. ,^10 
6 4 nmCQ3fe^^^i-6N d : YAG ifX'feSo ^ 
—fm&M 2 3 4 Ji. m2 3 S^lffl^X if 2 3 2$: 
i^m^^^h(DXh^o ##3t^^l^a2 3 IJ^ 

7=^-t5'^fflv>TU'-ifm;^*^2 3 s^^nur. mi^ 

mtim2 2Vy h-^3 2 17 5/ Y(D X^^UhfU^O^^ 
M^^l^*^2 3 0^^i?Li66 t^cOT'fcSo M^^l^ 
^^2 3 0fi. |^J7 8 0-^y h/^'~^2 0 0 0-:^/ 

2 3 6fl. *^0. ST^JJtft^-^y 0;^;«/tf5/ 

[0 0 3 3] |l|3iC*5l^T. ^»^^^S^gP2 3 6fi, 

^^3t^^i^^2 4 0 ^7fell^^^(beaiD dump) 2 4 2 

t^m^^o ^m^^^m^2 4o^^. i-—fmti^m 

2 3 S<Dll^^mU^ (m3<D^m2 3 0) SrMf^^it 
^ttiiiiC. l^—^mt}^m2 3 8(D0».^mU^2 4 

4^mm^'^^h(ox^^o ^^Mm^2 4 2n. i^— 

'fnii:b^B2 3 8(Di^^m^^2 3 O^fcJlu-ifttl 
ti%m2 3 8O0»:^^lfP5>2 4 4(0^^•f^^7!^^^ig5 t> 
c^T'feSo #^3t¥^fi^2 3 6{i^ iblC. m-T-^J^^ 
2 2 O;0^b^2 3 7 ^^M.TM^t'-^ ^Siti-^i^J^ 
S (RF) iEftS^g 2 4 6 ^^tf o RFiK®]S^g2 4 6 
M 2 5 0 ^rfr UT^S3t^^l^^ 2 4 0 (7)^^^^ 2 
5 2lCRFigi!jft-^?rillfti-5o il^^cC^^Tfe^^^^ 
2 4 0;6n y /-<'J^^^/^^ KcOIntraAction Corpor 
ation ;0^?>S^*#-^AOM- 4 0 R i: Lt TfT|S$ttTV> 
So MWS:KFmW]^W2 4 6\^. IntraAction Corpor 
ation ^O^bM^ME af-^^^Ji^fi) tX^X^m^thX 

[0 0 3 4] ^tJ^lll2(c:*3V>T. )t^ffl52 14Ji. 
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fLal2 6 6 i:. ^mm^-i^U2 6 S t ^^t^o U 

tt^2 6 0ji. m^^m^m2 3o^v]W\m2 2 2±.(D 

U>^X2 6 2(i, ^ tXTt 3^:^(7) :^.,t^.^Rfti® 2 2 2 
i->^X2 6 2JcJ:oT*w^.'g^-^^tu;fe^li5feati. 

0. 5v^^— /l^/cm^ 5 v^zi-— /P/ c CO^ 

[0 0 3 5] $?^L<f±. :^..'^.'&-&$tb/i:^l^3fe^tl. 
0. 5 7<;tf!7^^ h/^cm2 ^9 y V/ cra^ CO f 

i-Sir^titd, 1. 4 v^zr— yW/c m2 ~2. 7 v'a.— 

[0 0 3 6] U>-X2 6 2Ji> p2S$tt^^ll;6^nfaffi 
2 2 2±<DW3|S|'1 0(^*^^*g 1 8tC*3V>T. 1 5 /i 
m--3 0 At mCD 1 2 HS,ttiE^( l/e^ irradiance 

diameter) ^^^^-<< ^ ct^ ^t^-CV^ 

5tS 1 8 (c-g^ibiirr. l/e2 KWiE#^2 0 Mm'-2 
5 II mkCir^o 

b"— ^m;^^K=8 Pt / 
rrT% Pr =%m(D^mti (17 5/ h) 

do -=7t^C7)l/e2 ^.l^a:^ 

T-fet). fci:x.Jl. PT=10r7>;/h. do=25^>^ 

. fc''-iJ^m;^«S= [8] • [10 

= 4. I^;^fl7iy 

[0 044] ^^ic, Y9J^^mm±.(DU^M^n^^=^ 

^>/w^-«S^yhHR3feSJi> TiB<7)^ (II) tcJ:or 

m 

r p s = A(7)ft#[Hl^S 
Dc = K^i^<7)i$^jl (cm) 

[ 1 O !7 
= 2 . 1 

[0 0 4 7] 2 3 0 C7):^.^.^^^ig)t:ii 1 8 {C 



[0 0 3 7] ^m.Wi^—'^n2^%\t^ m^^^^M:L 

1^ni2 2 2±cDW)|6H 0(7)*^iS7feJi 1 8{C^LTl/> 
X2 6 2^ffi^^»J^iJ:X, ^l^?fea<D,^.«^.^-a':bii5 

[0 0 3 8] ^JF^il 2 6 6 . — 
->5'g|52 6 8C0,^l)[jWtcS^$tl.fc!^;^-A • 

^a5 2 6 — . :¥ir 2 6 6 ^iHlK^-frfc^tCl/ 

10 VX^^^2 6 4 ^ U>X2 6 2 <h 2 6 6 {Cfn'o 

xmmmm^^^^^:^. u>X5:^^a$2 e 4p^(Dffiy<5r 
5/ MH5{c:#.-^i-6J;9/^t>o<i:-f 5r i:;^)S-C^So- 
[0 0 3 9] 7fe^^2 1 4(i: l/>-X^^^2 6 4;6>$/l 

ii2 6 e{zmoxmnmmi-^miic3MXw^(o^mmm 

2 1 2{i^^^2 8 0tC^l9f^itjb^xrt>J:<. -^CO^ 
^(^JSM^2 6 OT^^^^mt^^^o 

[0 0 4 0] SI® 2 0 0P^t;i*3l/>TU if 2 3 2 ^/h^ 

F^{Ciafi-r5fcd?)(C, 10|^_b(7)jI^JDCD^St^2 6 1^ 
20 ffiV>r. ^tt^2 6 0^/c(il^>'X2 6 2(C^^2 3 0 

^mm'r^:it^^x^^. '^^m\cmcx\f^-M.^:k^2 

6 3^ffiV^r^P3t«l2 3 0^^*£^i-Sr <J:;d5r*#So 
[0 0 4 1 ] ;?/r>;;^ . U-if3t^^2B^i-;5^^ t"-^ 

TIB<^^ (I) tcJ:o-C^x.?>tb5 : 
[0 04 2] 
[^1] 

7C • d o2 ( I ) 

nVO^^ : 
30 [0 04 3] 

m2] 

"^ryhlXLiil • [0. 0 0 2 5 c m] 2 

h/cm2 

i 0 0 4 5 ] 

r p s] • [Dc ] • [Wa ] (II) 
fa^oTBUit-r^if'S (cm) 

Xh^. fc^Xf^. Pt =10!7>^h. h^9J^^m=7 
40 5 cm, Htjii*I= 2 5 ^ iJ^ D l^<Dm^ : 
[0 04 6] 
[^4] 

5^ h] / [1 5 0 OlHie/6 0#^] 

• [75cm] • [0. 0025cm] 

— c m 2 

i«<w> ii^. i^m. %^tm^x?>m^^M 
i^^m<MW\^xt^mm^mm. x^i^tc^^mi^^M^ 
50 m^m^^'^^:ittmm^ti^o mm2oo^m\^^x 
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fcm^mm\^xm^^ri^%i\^£m^^x^w\mi^v—y 

[0048] mmytmm^^^-^^ 2 i e i*. ^n-^ 2 10 
8 0 8 2 s 4 

if. tUK&<7)J: ^1^-^2 8 0(1*^^2 14^^^ 

-r^o ^^^2 8 0(1. tit^\'£Wim2e6[zr^ofci^ 

2 6 4 (D^m t mm(Dmmx\ wim 2 s 2 
r^oxmrnm-r^o »Lii2 s 2tiRf§jffi2 2 2cos# 

:^[^$S^tC^Lr^tTT'Sbao 3feiiffi^-^^2 8 4 

fi. Rfj® 2 2 2 ±<D^3m- 1 0 (D^^m^m 1 s _l{c^o 
i>f^^m^m(Dmm'itmmc^W'^mmm^x\ 

•^2 8 0<Sr«L3l2 8 2JCfa^oT^S)$-frT. Rf§fM2 2 

2 ±(OUn 1 0 CD^^iS*^ 1 8 {C»oXiii«^P3t^ 20 

[0 0 4 9] =^>'f^-^IH52 1 8fi. (i) jSfel^JcJ: 

:^^^3ctU</^fc(lfStti:. (i i) Rj^S2 2 

2(Dm^t 2 8 0 witiis ^ ^^m^m i s± 

i,:i:}oii-^mmo:>iiLmmmt uvx2 e 2c7)^i^firat^ 
^^^^m^ 2 3 6 ^ b i^-</i- ^ t;i ct o 

[0 0 5 0] m^^JffiJ§I52 2 0(1. ^>\i''=L--^^2 1 30 
S:^>^m2 1 9^^LTill^7='— 

^SLT. ^-^^2 2 4---(7)||2 1 1 ^:frLr^^a5 
2 1 0^. Il2 1 3*Dctt/2 3 Z^^LTU— tf^2 1 
2 Sr. i5^a5 2 6 8--cO»2 1 5^^l.Xit^^2 1 
4 ^ LT^— iJ^gP 2 8 4 2 17 l.X^m 

^^^^'^^^-^^2 1 6^»Jt»LT. *^^7fegl 8<D 
T<D^m^m 1 4(Dgtl^*fc{«^^ff^:bTt;i*^iS7t; 

®i s^i»M&^mmxmf^^\^xmm^mfS.^'^^h(Dx 

m4^mm^titc\^\ 40 

[0 0 5 1] ^—^U2 2 4{cmm^tl^^>'=' — ^2 
7 Ofl. ^-^5^815 2 2 4<^Sj<^tCB|-t-^W«^«|2 7 2 
Sr^LTm^^J^Bl^2 2 Ot;i'if}l$1ir5o m^^J^ia^ 2 
2 OJl^fc. ^2 3 7^:f^L-C^^3fe^^l^gl5 2 3 6 ^ 

®(Oii«tX«f-^Hfj3g3iS^#^^3tgl 8±(C:Jott^ 

{CX^Xmfil^tl^im.(Dy<y;^-^:^>h<}^^j:< t h 1 

/.^oTV^5c, 50 
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10 0 5 2] »*L<H. S3fe3?^e2 0 0H$btC. g& 
R^^tL5ttt3|6|'Sr^*i-5il!l^>t-PiimS^e2 8 6 ^Mk^X 
V^^o Ufc;^i5oT. «^^Jiai^2 2 Ofi. ^2 8 7 ^^fh 

Lri!ii(^K-piitU3^m2 8 a^^jta-r^J: 9tc/^oTv> 

5o i«»>T'KmiSH2 8 6fl. X«F^2 8 0±(Clfii2:$ 
^>T-Kti53^^a2 8 6H. miS<7)Grapholas 

[0 0 5 3] »^ L< fl. it7tSIS2 0 0fl$ ^tC. R 

fS®2 2 2±(^^^3|sf 1 o^^»9f^^t^^^<^{Sx.rv^ 

L/cv/— h^'r — ^^l 2 7 m(D\,^f}^^J:^^^X^'oX h 
:*:*M0iJ{C:JoV^TJl. $f ^ b < Jl ^ 2 2 8 ± 
{CHffia7^-:7^;5S@aB$n. 2!>:(C7^'->^1 2 7cD±(;i^«p 
m 1 2;6^^f9f^Jt^;h.5o 
[0 0 5 4] LT. ^f^^^Ji. HI 

2*5j:tJ^5(c^i-J:9{-. Jhi6Ji:^yh(l^^{^fiFS^g2 
9 Od-?>7:c-5t>coi:i--5ri:;65-c*#5o X^^^mW:2 
9 0 P3»JSSSi5^*i-5 A 2 2 8 ^(D^m^m^ 

(cigW2 9 4tcj: i9^)gg$n6S^*5J:t;^/*/SiH)E;^ 
mi^m2 9 2^m^^::.tib^X^^o »^2 9 4H. (Hi 

nmx^xmm^ti^. iigS2 9 6n. k7A2 2 8^s: 

jiLTF^{B!j^^a5 2 9 5>^>>JbRia®2 2 2^r*^@::^rSl 
#t?^^2 9 2^5^^SP2 9 5|^(C*dI/^-CX 
^^^^^itfc^tc. ^3t«s:i 0;^>^ K^i^2 2 8_b(c^ 

iN2 2 8{C@^$tir. KK7i=s(c:5^'r^®3l6*l 0(D 

[O 0 5 5] 2^*Jfe0iJtC*Dl/>X. g 1 2fl. VyJ>^2 2 

;^&<tbr. mStC^-Tct K^A2 2 8±lC^l9 

^tt^n-s^^y— >^i 2 6{c^5feflci o^iy— hvtmm 
mmy'—^'i2s\zx^m^i^xh^\^\ mm'r—zfi 

28(1. — >^1 2 7 tl^C^(^Xfoort)J:<. 
tliS^fl^l Od^S^tLT. J:0i^V>|g^;^j^^^i-^t.(7) 
X$?oTtJ:i/\ y — ::^i 2 6;65>^v^bn6S^. ^ 
«&ar.2 9 2(CJ: I9^?l^a5 2 9 5 (c^^^^s^^^n-S i: . 
?^^HilS§2 9 6;0^f3jf Um^nr. j[^TK^i^2 2 8 
±co;;^ y 1 2 6 Jii^^ D {^-(t b^xfc^Tfeft: 1 0 (Dm 

[0 0 5 6] m6\c^ ^mmitm^i^un i o *^ 

1 8;5i^Rf^®2 2 2 Ji{3::JoV ^T^^:^r^^cR1Sffi 

2 2 2(C^(^-r^t^c^r'^«9f^ttbtt6 J; 5(C/<toTV^ 

3 1, 6 0 O-^tcfSfficDJ: 9/^*t^M^:>— h 1 3 0;65 
K^K^A2 2 8C0Rfg|ffi2 2 2 ±(C^ D Mtt ^^Tt^o 

SjO#<R1SS2 2 2 oa55>±(C^3t(^ 1 0 75Sga@$;h. 
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i|#|^5p8-3 0 0 6 0 0 
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6. m^m. 2 9 2 :fy^h<oM^t){^x "9 s U'^mmi^- h 

1 3 0<5:iS*«s:i 0^;&5K7i^2 2 8±|C@:^$ix5, 
3 0 t^ytt^l Ot^ h^yJ^2 2 8±i,cm.0Hi'fXi,^^ 

[0 0 5 7] m^m^^x^mm^m^t'^m^m^xv^ 

[0 0 5 8] ^(c*t^t^?t^v>;6^^*«9 . ry i^^y^j^ijjs io 

^^m^i^ 1 0 fi. mm^t^ i o ^wjsij^;^ y i 2 

[0 0 5 9] iSJg£«j/.CPPJSM®5feffti. MJK^^it. ^ 

i^B2 0 o-^(7)^^i■tt^cigLTv^-5o mmmm^i^i 0 

-^mttj:^. mmmpH\^^\^^xj;Rmm2 2 2 t{.xmm 

[0 0 6 0] :^mm(Dz^u^ywmm^:^mn. 

(1) ±m<ommm^i^i o^^m-thmmt ; 

(2) ±izmi^tc\f-i^ mtimmt±ic:^ibrz=r.:^^/i^^ 
-^^mt^mi-^^^i^—^^m^mm:2 0 o;o-^;^tt 30 
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